Inhibition by all-trans-retinoic acid of transforming growth factor-β-induced collagen gel contraction mediated by human tenon fibroblasts.
Excessive wound contraction can lead to scar formation in the conjunctiva. The effects of all-trans-retinoic acid (ATRA) on the contractility of human Tenon fibroblasts (HTFs) cultured in three-dimensional (3D) collagen gels were investigated. Human Tenon fibroblasts were cultured in 3D gels of type I collagen and in the absence or presence of TGF-β, ATRA, or various inhibitors. Collagen gel contraction was evaluated by measurement of gel diameter. Phosphorylation of various signaling molecules was examined by immunoblot analysis. The formation of actin stress fibers and focal adhesions was detected by laser confocal microscopy. All-trans-retinoic acid inhibited TGF-β-induced collagen gel contraction mediated by HTFs in a concentration- and time-dependent manner. The TGF-β-induced phosphorylation of focal adhesion kinase (FAK) and formation of stress fibers and focal adhesions in HTFs were attenuated by ATRA. All-trans-retinoic acid also inhibited the TGF-β-induced phosphorylation of the mitogen-activated protein kinases (MAPKs) extracellular signal-regulated kinase (ERK), p38, and c-Jun NH2-terminal kinase (JNK) as well as that of c-Jun and Smad2/3. Furthermore, TGF-β-induced collagen gel contraction was blocked by inhibitors of ERK, p38, or JNK signaling. All-trans-retinoic acid inhibited TGF-β-induced collagen gel contraction mediated by HTFs, most likely by attenuating the formation of actin stress fibers and focal adhesions as well as signaling by MAPKs, c-Jun, and Smads. All-trans-retinoic acid may therefore prove effective for inhibition of conjunctival scarring through attenuation of the contractility of Tenon fibroblasts.